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Blister Packaging Machine and Method for Controlling the Same 

The invention concerns a method for operating a blister packaging 
machine, wherein a bottom sheet provided with cup-shaped recesses is 
combined with a top sheet in or upstream of a sealing station, and is 
guided at a constant transport speed V through the sealing station, 
wherein the sealing station contains a sealing roller, which can be 
temperature-controlled, for sealing the top sheet onto the bottom sheet, 
and wherein the transport speed V can be preselected in an at least 
indirect manner. 

The invention also concerns a corresponding blister packaging machine. 

A blister packaging machine of conventional structure comprises a 
forming station, in which a plurality of cup-shaped depressions a re 
formed into a bottom sheet, which consists of plastic material or 
aluminium, into which a product, e.g. a pharmaceutical tablet, is inserted 
in a downstream filling station. After product supply, the bottom sheet is 
fed to a sealing station. A cover sheet is introduced directly before or 
within the sealing station and disposed on the bottom sheet. The cover 
sheet is tightly sealed onto the bottom sheet within the sealing station 
using heat, thereby enclosing the product in the cup-shaped depression. 

The forming station is operated in cycles and therefore discontinuously. 
The sealing station can also be operated in cycles or, alternatively, 
continuously, wherein conventional compensation means effect transfer 
between cyclical operation of the forming station and continuous 
operation of the sealing station. 



The invention concerns a continuously operated sealing station which 
usually utilizes a sealing roller which can be controlled to a 
predeternnlned desired temperature using a heating device- The bottom 
sheet Is transported, together with the cover sheet, at a constant 
transport speed V through the sealing station i.e. through the gap 
between the sealing roller and a counter roller, wherein heat is 
transferred from the sealing roller to the sheets, thereby connecting 
them. 

Heat transfer between the sealing roller, which Is kept at a constant 
temperature, and the sheets depends on the transport speed V. At high 
transport speeds, the contact time between the sealing roller and the 
sheets Is relatively short, and only a small amount of heat can be 
introduced into the sheets. If insufficient heat is introduced into the 
sheets, the sealing may be incomplete and the bottom sheet and cover 
sheet might not be tightly sealed. At slow transport speeds, the contact 
time between the sealing roller and the sheets is relatively long and a^ 
large amount of heat Is consequently introduced into the sheets which^ 
could cause damage to the relatively heat-sensitive cover sheet. Proper 
sealing between the bottom sheet and the cover sheet Is also not 
ensured in this latter case. 

To prevent the above-mentioned problems in a conventional blister 
packaging. machine,, before operation start, the packaging machine Is set 
to a desired optimum cycle rate or to a sheet transport speed which Is 
directly proportional thereto, and a corresponding sealing roller 
temperature. 

If a lower cycle rate or transport speed is temporarily desired for 
production reasons, the packaging machine is stopped and the user 
adjusts the reduced cycle time. Moreover, the user tries to determine and 



adjust a suitable temperature setting for the sealing roller from his/her 
experience. This method is very cumbersome and requires specially 
trained personnel- Practice has shown that, through trial and error, a 
substantial amount of time is needed to find a suitable temperature for 
the sealing roller to match the reduced cycle time. In the meantime, the 
packaging machine is inoperative. This is highly uneconomical. 

It is the underlying purpose of the invention to provide a method for 
controlling. a: blister: packaging machine for changing the transport speed 
of the sheets or the cycle time and the temperature of the sealing roller 
in a rapid and coordinated manner. Moreover, a blister packaging 
machine shall be provided which facilitates performance of the method. 

This object is achieved in the method having the characterizing features 
of claim 1. 

If the desired value Vs of the transport speed is to be changed, the 
temperature T of the sealing roller and the transport speed V are 
changed in correspondence with a predetermined characteristic curve K 
until the predetermined desired value Vs of the transport speed has been 
obtained. 

A machine memory stores a characteristic curve for the relationship 
between the transport speed V and the temperature T of the sealing 
roller. In this manner, each sheet transport speed within an admissible 
working range of the transport speed is associated with an optimum 
sealing roller temperature T. If the user requires a different, e.g. reduced 
transport speed, the temperature of the sealing roller and the transport 
speed are reduced along or at least close to the predetermined 
characteristic curve using a control device until the desired transport 



speed and the associated temperature of the sealing roller are obtained. 
It Is thereby ensured that even when the transport speed and the 
temperature of the sealing roller are changed, these two values are 
matched at any state to obtain qualitative good sealing of the cover sheet 
on the bottom sheet. 

A further advantage of the inventive method is that the transport speed 
and the temperature of the sealing roller may also be changed during 
operation, of the: packaging, machine,, since the characteristic curve-stored 
In the machine ensures good sealing quality even if the control device 
changes the transport speed and the temperature of the sealing roller. 

As mentioned above, a forming station which is operated In cycles Is 
disposed upstream of the sealing station, wherein suitable conventional 
compensation means effect transfer between cyclical operation of the 
forming station and continuous operation of the sealing station. The. cycle 
rate of the forming station and the transport speed of the sheets in the 
sealing station are directly proportional and adjusted to ensure 
continuous operation of the packaging machine over a long time period. 
It has turned out in practice that the cycle rate N of the forming station is 
a value which is easier to handle by the user than the transport speed of 
the sheets in the sealing station. In a preferred embodiment of the 
invention, the user therefore does not directly select or enter a change in 
the transport speed but enters a new desired cyci.e rate of the forming 
station into the control device thereby preselecting it. This value is then 
used in a calculation unit to calculate the corresponding transport speed. 
Instead of this Indirect presetting of the transport speed of the sheets In 
the sealing station via the cycle time of the forming station, the desired 
transport speed may also be directly preselected. 



In a preferred embodiment of the invention, each value Vj of the 
transport speed is associated with an admissible range of the sealing 
roller temperature T, wherein the admissible temperature region is 
defined by the corresponding value of the characteristic line ± a tolerance 
value AT. This is based on the findings that good sealing quality of the 
cover sheet is obtained not only for a certain temperature value but that 
the temperature value may slightly differ, e.g. ±5^C from the optimum 
temperature value in accordance with the characteristic curve without 
significantly impairing.the.sealing^quallty.r 

If the user selects a new desired value for the transport speed of the 
sheets, in one possible embodiment of the invention, the control device 
may initially slightly change the actual temperature Tj of the sealing roller 
within the associated admissible temperature range, thereby keeping the 
momentary transport speed and .subsequently adjust the transport speed 
in dependence on the actual momentary temperature of the sealing 
roller. The transport speed of the sheets and the temperature of the 
sealing roller are therefore changed in increments in a plurality of 
sequential steps or stages until the desired value of the transport speed 
and associated temperature value of the sealing roller are obtained, 
wherein the transport speed is adjusted to the temperature of the sealing 
roller within each step. Alternatively, the control device may initially 
slightly change the transport speed of the sheets thereby keeping the 
temperature of the sealing roller, and subsequently adjust the 
temperature of the sealing roller in dependence on the momentary 
transport speed of the sheets. In this case as well, the transport speeds 
of the sheets and the temperature of the sealing roller are incrementally 
changed in a plurality of sequential steps until the desired point on the 
characteristic curve has been reached, with the temperature of the 
sealing roller being adjusted to the transport speed of the sheets within 
each step. 



The sealing roller has a heating device with a corresponding control or 
regulation, which increases and keeps the temperature of the sealing 
roller to/at a desired value. To reduce the temperature of the sealing 
roller, the power of the heating device may simply be reduced or 
switched off in the simplest embodiment, such that the temperature of 
the sealing roller Is reduced through natural cooling. Alternatively, the 
sealing roller may have an associated cooling device for reducing the 
teraperature of the sealing roller to a desired value and for keeping It^at 
this value using the control or regulation device. 

The inventive blister machine has a control device which permits at least 
indirect preselection of the transport speed V. The packaging machine is 
characterized in that, upon selection of a different desired value Vs of the 
transport speed V, the temperature T of the sealing roller and the 
transport speed V can be changed by the control device in 
correspondence with a predetermined characteristic curve K until the 
predetermined desired value Vs of the transport speed has been 
obtained. Towards this end, the actual values of the temperature of the 
sealing roller and of the transport speed of the sheets are determined 
either directly or at least Indirectly within the sealing station. The 
temperature of the sealing roller can be gradually changed using the 
control device, wherein the transport speed is adjusted in dependence on 
the actual temperature of the sealing roller. Alternatively, the transport 
speed of the sheets can also be gradually changed using the control 
device and the temperature of the sealing roller can then be adjusted. 
Additional features of the inventive blister packaging machine can be 
extracted from the above description of the method. 

Further details and features of the Invention can be extracted from the 
following description of an embodiment with reference to the drawing. 
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Fig. 1 shows a section through a sealing station of a blister packaging 
machine; and 

Fig. 2 shows a characteristic curve for the relationship between the 
transport speed V and the temperature T. 

Fig- 1 shows the structure of a sealing station 10 of a blister packaging 
machine-.The^sealing station 10 comprises a rotationally driven index 
roller 13 having a plurality of recesses 13a on its outer surface. The index 
roller 13 has an associated rotating sealing roller 16 which can be 
temperature-controlled using ia- heating device (not shown) and be kept 
at a desired temperature. 

The sealing station 10 has an upstream forming station 18 which 
comprises an upper forming plate 18b and a lower forming plate 18a 
which can be separated therefrom, as is indicated by the double arrow F. 
A bottom sheet 11 is supplied to the forming station 18 and is provided 
with a plurality of cup-shaped depressions 12 at that location to form 
receptacles, which are filled with a product in a filling station disposed 
between the forming station 18 and the sealing station 10 (not shown). 
The bottom sheet 11, filled with the product, travels on the index roller 
13 such that the cup-shaped depressions 12 are disposed in the recesses 
13a of the Index roller 13. 

A cover sheet 14 which consists of plastic material or aluminium is 
supplied from a supply (not shown) via a deflecting roller 15 of the 
sealing station 10 and disposed onto the bottom sheet 11 directly in front 
of the gap between the index roller 13 and the sealing roller 16. Thermal 
energy is introduced Into the sheets using the sealing roller 16, thereby 
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sealing the cover sheet 14 onto the bottom sheet 11 and enclosing the 
products In the cup-shaped depressions 12 of the bottom sheet 11- 

While the forming station 18 Is operated In cycles at a cycle rate the 
bottom sheet 11 and the cover sheet 14 pass through the sealing station 
10 at a constant transport speed V. A conventional compensating means 
(not shown) provides transfer from cyclical operation of the forming 
station 18 to continuous operation of the sealing station 10. 

The heat transfer between the sealing roller 16 and the bottom sheet 11 
or cover sheet 14 depends on the transport speed V of the sheets within 
the sealing station 10. The contact time between the sealing roller 16 and 
the sheets 11 or 14,and therefore also the heat amount Introduced into 
the sheets change in dependence on the transport speed V, In 
accordance with the invention, the transport speed V of the sheets and 
the temperature T of the sealing roller are always kept within a 
predetermined matched relationship, wherein even during changes in the 
transport speed and the temperature T, it Is ensured at each stage that 
the momentary transport speed of the sheets is matched to the 
momentary temperature of the sealing roller to obtain good sealing 
results in combination therewith. 

A characteristic curve K is stored in a data storage of the packaging 
machine (schematically shown in Fig. 2) which defines a unique 
relationship between the transport speed V of the sheets within the 
sealing station 10 and the temperature T of the sealing roller 16 within 
an admissible, predetermined range for the transport speed V between 
Vmin and Vmax- An envelope Hi and H2, respectively, extends on each side 
of the characteristic curve K at a separation AT from that characteristic 
curve K and parallel thereto. While the characteristic curve K defines the 
optimum value of the temperature T of the sealing roller for any value of 
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the transport speed V, the two envelopes Hi and H2 define an admissible 
region for the tennperature T of the sealing roller for any value of the 
transport speed V, wherein the admissible region obtained Is K(V)±AT. 

For reasons of clarity. It Is assumed that the packaging machine Is 
operated at a momentary transport speed Vi and an associated 
temperature Ti of the sealing roller. The user now wants to reduce the 
transport speed to a desired value Vs- As is shown in Fig. 2, the current 
temperature value Tr is outside of the admissible temperature region 
which Is associated with the desired value Vs of the transport speed. 

To reduce the transport speed from the current value Vi to the desired 
value Vs and reduce the temperature from the current value Tj to the 
desired value Ts, the temperature is initially slightly reduced and the 
transport speed lis then correspondingly adjusted or reduced until a value 
on the characteristic curve K is once more obtained (shown in the dotted 
line In Fig. 2). This gradual. Incremental process is repeated until the 
transport speed has reached Its desired value Vs ad the temperature has 
reached Its desired value Ts- As is shown in Fig. 2, the respective actual 
value of the transport speed and the actual value of the temperature Is 
within the admissible range between the envelopes Hi and H2 at all times 
during adjustment of the packaging machine. 

In a modification of the shown method, the transport speed of the sheets 
may also be initially slightly reduced and the temperature may then be 
adjusted until a value on the characteristic curve K is once more reached. 
In this case as well, the gradual, Incremental process Is repeated until 
the temperature and also the transport speed have reached their desired 
values Ts and Vs, respectively. 



